Downregulation of angiotensin subtype 1 receptor in rostral ventrolateral medulla during endotoxemia.
We reported recently that an upregulation of the inducible nitric oxide synthase (iNOS) in the rostral ventrolateral medulla (RVLM), where sympathetic premotor neurons are located, is a crucial determinant for the elicitation of cardiovascular depression during experimental endotoxemia. The current study evaluated the hypothesis that a downregulation of the molecular synthesis and functional expression of angiotensin subtype 1 receptor (AT1R) in the RVLM is consequential to this upregulated iNOS. In adult Sprague-Dawley rats maintained under propofol anesthesia, intravenous administration of Escherichia coli lipopolysaccharide (15 mg/kg) elicited a reduction, followed by an augmentation and a secondary decrease in sympathetic vasomotor outflow, together with progressive hypotension and bradycardia. There was also a progressive increase in iNOS mRNA and protein level in the ventrolateral medulla. This was followed by a significant downregulation of both mRNA and protein levels of AT1R in the ventrolateral medulla, alongside reduced efficacy of angiotensin II (50 pmol) to induce an increase in systemic arterial pressure, heart rate, or sympathetic vasomotor outflow on unilateral microinjection into the RVLM. Pretreatment with microinjection of a selective iNOS inhibitor, S-methylisothiourea (250 pmol) bilaterally into the RVLM significantly reversed the reduction in both synthesis and activity of AT1R. We conclude that a downregulation of molecular synthesis and functional expression of AT1R in the ventrolateral medulla is consequential to the overproduction of NO through upregulation of iNOS in the RVLM and may underlie the cardiovascular depression that takes place during experimental endotoxemia.